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(57) A circuit board (110), a functional component
module (150), and an electronic device (100, 100’) are
provided. The circuit board (110) includes a substrate
(112) and a support component (130). The support com-
ponent (130), suitable for carrying functional compo-

nents (120), includes a base plate (132) and multiple
elastic elements (134), wherein the elastic elements
(134) are disposed between the base plate (132) and
the substrate (112) to provide supporting force to the
base plate (132).
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Description
BACKGROUND
Technical Field

[0001] The presentdisclosure relatesto acircuitboard,
a functional module, and an electronic device, and parti-
cularly relates to a circuit board, a functional module, and
an electronic device adapted to different specifications of
SSD.

Related Art

[0002] Inthe conventional art, an additional base plate
is provided in a thermal device of a solid-state drive (SSD)
module to enhance a thermal conduction effect, and a
thermal conductive adhesive is usually provided be-
tween the base plate and the solid-state drive module
to increase a physical contact area, in order to achieve
good thermal conduction effect.

[0003] However, not only is an overall dimension lim-
ited by the selection of the product (such as the solid-
state drive module), but also when the solid-state drive
module productis a double-sided specification (both front
and back sides of the base plate are provided with SSD),
the thickness dimension of the thermal conductive ad-
hesive and/or the base plate must be adjusted to achieve
good contact, thereby achieving an expected thermal
conduction effect. At the same time, the thickness of
the thermal conductive adhesive or the base plate must
be adjusted again when changing to the solid-state drive
module product with a single-sided (front)specification.

[0004] Therefore, the above-mentioned prior art has
the following problems:

[0005] The design of the thermal base plate is easily
limited by the design of the solid-state drive module
product since different solid-state drive modules are
provided with different thickness dimensions of base
plates and thermal conductive adhesives.

[0006] When replacing the solid-state drive module, it
is necessary to confirm whether a good contact area is
formed between the base plate and thermal conductive
adhesive with proper thickness dimensions. If the dimen-
sions do not match, resulting in poor contact area, it is
necessary to replace other appropriate base plate and
thermal conductive adhesive separately, which not only
increases the risk of disassembly and replacement of
parts, but also easily causes damage risk due to the
disassembly and assembly of screws during the disas-
sembly process.

SUMMARY

[0007] The present disclosure provides a circuit board
that may adapt to different thickness and weight of func-
tional modules disposed thereon.

[0008] The present disclosure provides a functional
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module that may adjust the distance between itself and
the circuit board.

[0009] The present disclosure provides an electronic
device adapted to different specifications of SSD.
[0010] A circuit board of the present disclosure in-
cludes a substrate and a support component. The sup-
port component adapted to carry a functional component
includes a base plate and a plurality of elastic elements,
wherein the elastic elements are disposed between the
base plate and the substrate to provide supporting force
to the base plate.

[0011] A functional component module of the present
disclosure includes a functional component and a sup-
port component carrying the functional component. The
support component includes a base plate and a plurality
of elastic elements, wherein the elastic elements are
disposed at a side of the base plate relatively away from
the functional component.

[0012] An electronic device of the present disclosure
includes a circuit board, a functional component, and a
support component. The circuit board includes a sub-
strate; the functional component is disposed on the sub-
strate; the support component carrying the functional
componentincludes a base plate and a plurality of elastic
elements, wherein the elastic elements are disposed
between the base plate and the substrate.

[0013] Inanembodiment of the presentdisclosure, the
support component further includes a plurality of guide
posts, wherein the guide posts are disposed on a surface
of one of the substrate and the base plate facing the other,
and the guide posts are positioned in the corresponding
elastic elements.

[0014] In an embodiment of the present disclosure,
each of the elastic elements has an alignment hole,
and the guide posts are adapted to be located in the
corresponding alignment holes.

[0015] In an embodiment of the present disclosure,
when the guide posts are disposed on the surface of
the base plate facing the substrate, the substrate further
provides with a plurality of through holes for the guide
posts to be disposed and passed therethrough.

[0016] Inanembodiment of the presentdisclosure, the
elastic elements are sponges.

[0017] In an embodiment of the present disclosure, a
hardness of the elastic elements ranges in 10-30 de-
grees.

[0018] In an embodiment of the present disclosure, a

strength range of the elastic elements ranges in
0.25-0.4MPa.

[0019] In an embodiment of the present disclosure, a
density of the elastic elements ranges in 0.1-0.2 g/cm3.
[0020] In an embodiment of the present disclosure, a
plurality of electronic components are disposed on a
single side of the functional component, or a plurality
of the electronic components are respectively disposed
on opposite sides of the functional component.

[0021] Inanembodiment of the presentdisclosure, the
electronic device further includes a thermal component
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disposed on a side of the functional component relatively
away from the base plate.

[0022] Inanembodimentofthe presentdisclosure, the
electronic device furtherincludes a thermal pad disposed
between the functional component and the thermal com-
ponent.

[0023] Based on the above, through the configuration
of the support component, the circuit board may adapt to
functional components with different thicknesses and
weights disposed thereon, and allows stepless adjust-
ment of the distance between the functional component
and the circuit board, thereby enabling the electronic
device to have the convenience of being universally
applicable to functional components with different thick-
nesses and weights.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

FIG. 1A is an explosion diagram of an electronic
device of a first embodiment.

FIG. 1B is an assembly diagram of the electronic
device in FIG. 1A.

FIG. 2A is a diagram of the support component in
FIG. 1.

FIG. 2B is a diagram of another view angle of FIG.
2A.

FIG. 3A is a diagram illustrating the support compo-
nent first assembled to the substrate, and FIG. 3B is
a diagram illustrating the support component first
assembled with the functional component to form
a functional component module.

FIG. 4 is an explosion diagram of the circuit board
according to a second embodiment of the disclosure.
FIG. 5 is a diagram illustrating the guide post pro-
truding from the bottom surface of the substrate.

DESCRIPTION OF THE EMBODIMENTS
First Embodiment

[0025] FIG. 1Ais anexplosion diagram of an electronic
device of a firstembodiment, and FIG. 1B is an assembly
diagram of the electronic device in FIG. 1A. FIG. 2Ais a
diagram of the support componentin FIG. 1, and FIG. 2B
is a diagram of another view angle of FIG. 2A.

[0026] Please first refer to FIG. 1A and FIG. 1B, the
electronic device 100 of this embodiment may be a
computer or a server, wherein the electronic device
100 at least includes a circuit board 110, a functional
component 120, and a support component 130.

[0027] Please refer to FIG. 1A, FIG. 2A and FIG. 2B
simultaneously.
[0028] The circuit board 110 includes a substrate 112.

The functional component 120 is disposed on the sub-
strate 112.
[0029] Following the above, the functional component
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120 of this embodiment is a solid-state drive module, but
is not limited thereto. Specifically, the functional compo-
nent 120 may be one selected from two specifications of
solid-state drive modules, wherein one specification of
the solid-state drive module is a solid-state drive module
with multiple electronic components disposed on a single
side (i.e., single-sided specification); and the other spe-
cification of the solid-state drive module is a solid-state
drive module with multiple electronic components re-
spectively disposed on both sides (i.e., double-sided
specification), wherein the both sides refer to opposite
sides. The user selects an appropriate specification of
solid-state drive module to install on the support compo-
nent 130 according to actual requirements.

[0030] The supportcomponent 130 is used to carry the
functional component 120, wherein the support compo-
nent 130 includes a base plate 132 and a plurality of
elastic element 134 disposed between the base plate 132
and the substrate 112. The elastic elements 134 dis-
posed between the base plate 132 and the substrate
112 are used to support the base plate 132 and the
functional component 120 carried on the base plate 132.
[0031] The elastic elements 134 of this embodiment
may be selected from sponge, foam, etc., and the elastic
elements 134 may be disposed between the base plate
132 and the substrate 112 through adhesion method. The
advantage of selecting sponge as the elastic elements
134 and using adhesion method to fix the elastic ele-
ments 134 to the base plate 132 and/or the substrate 112
is that: the positions of the elastic elements 134 corre-
sponding to the base plate 132 or the substrate 112 are
less restricted and have greater selection flexibility.
[0032] Specifically, compared to the conventional se-
lection of spring as the elastic elements 134, where the
spring needs to be positioned on the base plate 132 or the
substrate 112 by means of fastening, and thus requires
forming openings corresponding to screw fastening at
the base plate 132 or the substrate 112, the positioning of
the elastic elements 134 as a spring in the conventional
technology is fixed and cannot be arbitrarily determined
by the user.

[0033] In contrast, in this disclosure, by selecting
sponge as the elastic elements 134 and using adhesion
method to fix the elastic elements 134 to the base plate
132 and/or the substrate 112, even when the elastic
elements 134 are disassembled for replacing different
functional components 120, the elastic elements 134
may be adhered to the corresponding required position
on the substrate 112 or the base plate 132 according to
the needs.

[0034] The physical properties of the above-men-
tioned elastic elements 134 may comply with but are
not limited to the following conditions: a hardness ranges
in 10-30 degrees, a tensile strength ranges in
0.25-0.4MPa, and a density ranges in 0.1-0.2 g/cms3.
The elastic elements 134 that meet the aforementioned
physical property ranges are able to have sufficient
strength to support the base plate 132 and the functional



5 EP 4 819 772 A1 6

component 120 carried on the base plate 132, while also
having sufficient deformation capability to compress in
response to the weight of the components carried above,
thereby enabling stepless adjustment of the distance
between the functional component 120 and the substrate
112 through the deformation of the elastic elements 134,
so that functional components 120 of different specifica-
tions may all be applied in the electronic device 100 of this
embodiment.

[0035] Following the above, the support component
130 further includes a plurality of guide posts 136, where-
in the elastic elements 134 of this embodiment are dis-
posed together with the guide posts 136 on a surface of
the substrate 112 facing the base plate 132, and each
elastic element 134 has an alignment hole 134a, with the
guide posts 136 positioned in the alignment hole 134a of
the corresponding elastic elements 134, and through the
cooperation of the guide posts 136 and the alignment
holes 134a, displacement during the disposition of the
elastic element 134 may be avoided. In this embodiment,
a thickness T of the elastic element 134 is greater than a
height H of the guide posts 136, and the disposition of the
guide posts 136maintains a minimum spacing between
the base plate 132 and the substrate 112 (i.e., the height
H of the guide posts 136), to prevent the base plate 132
from impacting the substrate 112 or electronic compo-
nents disposed on the substrate 112 and adjacent to the
base plate 132 due to excessive compression of the
elastic element 134.

[0036] Specifically, when the component installed on
the base plate 132 is subjected to excessive force by the
user, causing excessive pressure on the elastic element
134, the elastic element 134 may be over-compressed; at
this time, the height H of the guide posts 136, which have
no deformation capability, becomes greater than the
thickness T of the over-compressed elastic element
134, and the guide posts 136 provide force to support
the base plate 132, thus maintaining a minimum spacing
between the base plate 132 and the substrate 112 that is
atleastequal to the height H of the guide posts 136, which
can prevent the base plate 132 from impacting the sub-
strate 112 or other electronic components disposed on
the substrate 112 adjacent to the base plate 132.
[0037] To enhance the overall thermal dissipation ef-
fect of the electronic device 100, the electronic device
100 may further include a thermal component 160 dis-
posed at a side of the functional component 120 relatively
away from the base plate 132, this thermal component
160 may be a combination of a heat sink and heat fins. In
other embodiments, the thermal component 160 may
also be a heat sink, heat fins, fan, or a combination of
any two or more of the heat sink, heat fins, and fan. The
actual thermal component 160 is selected and disposed
according to requirements.

[0038] Moreover, the electronic device 100 may further
include a thermal pad 140, wherein the thermal pad 140
may be disposed between the functional component 120
and the thermal component 160 and/or between the
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functional component 120 and the base plate 132 as
needed. The use of the thermal pad 140 may increase
the contact area between the functional component 120
and the thermal component 160 and/or between the
functional component 120 and the base plate 132, there-
by enhancing the thermal conduction effect.

[0039] The above-mentioned thermal pad 140 may be
formed from thermal conductive adhesive, or the thermal
pad 140 may also be replaced with a heat sink, selected
according to requirements.

[0040] Please refer to FIG.1A, FIG.1B and FIG.2B
simultaneously, after the functional component 120,
the support components 130, the thermal component
160, and the thermal pad 140 are assembled on the
circuit board 110 to form the electronic device 100, a
weight of the thermal component 160 and the functional
component 120 together applies a downward force on
the support components 130.

[0041] In the conventional technology, when the ther-
mal component 160 is assembled above the functional
component 120, the weight of the thermal component
160 may cause the circuit board 110 to bend, whichin turn
leads to solder cracking of the electronic components on
the circuit board 110, preventing them from continuing to
operate effectively.

[0042] In contrast, in this embodiment, when the func-
tional component 120 and the thermal component 160
assembled on the functional component 120 apply a
downward force on the elastic elements 134, the force
is distributed to the elastic elements 134, causing the
elastic elements 134 to compress and deform downward
under the force; at the same time, the elastic element 134
also provides an upward elastic recovery force to push
against the base plate 132, thereby offsetting part of the
downward force applied to the circuit board 110 due to the
weight of the functional component 120 and the thermal
components 160. This effectively prevents the circuit
board 110 from bending and avoid solder cracking.
[0043] In addition, the disposition of the elastic ele-
ments 134 enables the spacing between the base plate
132 and the circuit board 110 to be adjusted according to
the thickness and weight of the functional component 120
carried thereon, therefore the electronic device 100 of
this embodiment may be universally applicable to func-
tional components 120 of different specifications.
[0044] Specifically, the functional component 120 is
selected from one of the solid-state drive module with
single-sided specification and the solid-state drive mod-
ule with double-sided specification, wherein the thick-
ness of the solid-state drive module with double-sided
specification is thicker than the thickness of the solid-
state drive module with single-sided specification; and
the thickness difference between the solid-state drive
module with double-sided specification and the solid-
state drive module with single-sided specification may
be eliminated by the degree of compression of the elastic
element 134.

[0045] Indetail, compared to a more compressed state
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of the elastic element 134 that the solid-state drive mod-
ule with double-sided specification is assembled on the
base plate 132, the elastic element 134 presents a more
relaxed state when the solid-state drive module with
single-sided specification is assembled on the base plate
132, wherein the deformation distance of the elastic
element 134 from the relaxed to the compressed state
is approximately 0.5mm to 2.5mm, preferably 1.5mm.
[0046] FIG. 3A is a diagram illustrating the support
component first assembled to the substrate, and FIG.
3B is a diagram illustrating the support component first
assembled with the functional component to form a func-
tional component module.

[0047] Incidentally, the support component 130 in this
embodiment may be pre-assembled to the substrate 112
of the circuit board 110, as shown in FIG. 3A, to facilitate
the subsequent assembly of the functional component
120 to the base plate 132 of the support component 130.
Alternatively, the support component 130 may also be
pre-assembled together with the functional component
120 to form a functional component module 150, as
shown in FIG.3B, to facilitate the subsequent assembly
of the functional component module 150 to the circuit
board 110.

Second Embodiment

[0048] FIG. 4 is an explosion diagram of the circuit
board according to a second embodiment of the disclo-
sure. Referring to FIG.1A and FIG.4, this embodiment is
substantially the same as the previous first embodiment,
the difference between this embodiment and the pre-
vious first embodiment is that: in the electronic device
100’ of this embodiment, a plurality of guide posts 136’
pass through the base plate 132 from the surface of the
base plate 132 facing the functional component 120 and
are inserted into multiple through holes 113 disposed on
the substrate 112 for the guide posts 136’ to be disposed
and passed therethrough.

[0049] FIG. 5 is a diagram illustrating the guide post
protruding from the bottom surface of the substrate.
Referring to both FIG.4 and FIG.5, when the elastic
elements 134 are compressed and deformed due to
the weight of the functional component 120 and the
thermal component 160 carried on the base plate 132,
the base plate 132 thus moves toward the substrate 112,
and at this time the guide posts 136’ are driven by the
base plate 132 to penetrate deeper into the through holes
113 of the substrate 112 and protrude more from the
bottom surface of the substrate 112 relatively away from
the elastic elements 134.

[0050] In this embodiment, the elastic elements 134
are disposed at positions corresponding to the through
holes 113, and wherein the alignment holes 134a and the
through holes 113 at least partially overlap, therefore the
guide posts 136’ pass through the alignment holes 134a
of the elastic element 134 to be inserted into the through
hole 113.
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[0051] Inanother embodiment notillustrated, the elas-
tic elements 134 may also be disposed offset from the
through holes 113, the guide posts 136’ do not need to
pass through the elastic elements 134, and the guide
posts 136’ directly pass through the corresponding
through holes 113.

[0052] From the above, it is known that in this config-
uration where the guide posts 136’ passing through the
base plate 132 from the surface of the base plate 132
facing the functional component 120 and being inserted
into the through hole 113, the thickness difference be-
tween the double-sided specification solid-state drive
module and the single-sided specification solid-state
drive module is eliminated by the guide posts 136’ pro-
truding more from the bottom surface of the substrate
112, therefore there are more options for the disposition
position of the elastic elements 134 that provide upward
elastic recovery force to the base plate 132.

[0053] In summary, in the circuit board, the functional
component module and the electronic device of the pre-
sentdisclosure, the support component notonly provides
good support effect, but also allows the circuit board to
adapt to functional components with different thick-
nesses and weights disposed thereon, to steplessly ad-
just the distance between the functional component and
the circuit board, thereby enabling the electronic device
to have the convenience of being universally applicable
to functional components with different thicknesses and
weights.

[0054] In addition, the use of the thermal pad may
increase the contact area between the base plate and
the functional component and/or between the functional
component and the thermal component, effectively im-
proving the overall thermal conductivity efficiency of the
electronic device.

Claims

1. A circuit board (110), characterized in that the
circuit board (110) comprising:

a substrate (112);

a support component (130), adapted to carry a
functional component (120), comprising a base
plate (132) and a plurality of elastic elements
(134), wherein the elastic elements (134) are
disposed between the base plate (132) and the
substrate (112) to provide supporting force to the
base plate (132).

2. Thecircuitboard (110) according to claim 1, wherein
the support component (130) further comprising a
plurality of guide posts (136, 136’), disposed on a
surface of one of the substrate (112) and the base
plate (132)facing the other, and the guide posts (136,
136’) are positioned in the corresponding elastic
elements (134).
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The circuit board (110) according to claim 1 or 2,
wherein each of the elastic elements (134) has an
alignment hole (134a), and the guide posts (136,
136’) are adapted to be located in the corresponding
alignment hole alignment holes (134a).

The circuit board (110) according to any one of
claims 1 to 3, when the guide posts (136, 136’) are
disposed on the surface of the base plate (132)
facing the substrate (112), the substrate (112) further
provides with a plurality of through holes (113), for
the guide posts (136, 136’) to be disposed and
passed therethrough.

The circuit board (110) according to any one of
claims 1 to 4, wherein a strength of the elastic ele-
ments (134) ranges in 0.25~0.4MPa.

A functional component module (150), character-
ized in that the functional component module (150)
comprising:

a functional component (120);

a support component (130), carrying the func-
tional component (120), comprising a base plate
(132) and a plurality of elastic elements (134),
wherein the elastic elements (134) are disposed
at a side of the base plate (132) relatively away
from the functional component (120).

The functional component module (150) according
to claim 6, wherein a strength of the elastic elements
(134) ranges in 0.25-0.4MPa.

The functional component module (150) according
to claim 6, wherein a single side of the functional
component (120) is provided with a plurality of elec-
tronic components or both opposite sides of the
functional component (120) are respectively pro-
vided with a plurality of the electronic components.

An electronic device (100, 100’), characterized in
that the electronic device (100, 100’) comprising:

a circuit board (110), comprising a substrate
(112);

a functional component (120), disposed on the
substrate (112); and

a support component (130), carrying the func-
tional component (120), comprising a base plate
(132) and a plurality of elastic elements (134),
wherein the elastic elements (134) are disposed
between the base plate (132) and the substrate
(112).

10. The electronic device (100, 100’) according to claim

9, wherein the support component (130) further
comprising a plurality of guide posts (136, 136’),
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1.

12.

13.

14.

15.

disposed on a surface of one of the substrate
(112) and the base plate (132) facing the other,
and the guide posts (136, 136°) are positioned in
the corresponding elastic elements (134).

The electronic device (100, 100’) according to claim
9 or 10, wherein each of the elastic elements (134)
has an alignment hole (134a), and the guide posts
(136, 136’) are adapted to be positioned in the cor-
responding alignment hole alignment holes (134a).

The electronic device (100, 100’) according to any
one of claims 9 to 11, when the guide posts (136,
136’) are disposed on the surface of the base plate
(132) facing the substrate (112), the substrate (112)
further provides with a plurality of through holes (113)
for the guide posts (136, 136’) to be disposed and
passed therethrough.

The electronic device (100, 100’) according to any
one of claims 9 to 12, wherein a single side of the
functional component (120) is provided with a plur-
ality of electronic components or both opposite sides
of the functional component (120) are respectively
provided with a plurality of the electronic compo-
nents.

The electronic device (100, 100’) according to any
one of claims 9 to 13, further comprising a thermal
component (160), disposed at a side of the functional
component (120) relatively away from the base plate
(132).

The electronic device (100, 100’) according to any
one of claims 9 to 14, further comprising a thermal
pad, disposed between the functional component
(120) and the thermal component (160).
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